In this study we apply Zipf-Alecseev's function to word length distributions of Chinese prose and dialogue texts. Since there are two potential measurement units of Chinese word length, we applied Zipf-Alecseev's function to both of them. The results show that all the word length distributions fit Zipf-Alecseev's function, no matter the word length is measured in characters or components.
Introduction
Word length plays a crucial role in the development of quantitative linguistics, especially in Köhler's lexical control circuit. There has been a wealth research into word length studies in different languages including Chinese [1] - [8] , yet some boundary conditions are still not specified clearly [9] [10] [11] [12] [13] . A fundamental problem throughout the investigation of word length is the question if there is a universal model with which word length distributions can generally be theoretically described. To this end, many efforts have been made (see Recently a unified model of length distribution of any unit in language was suggested ( [9] , p. 5) and the authors assumed that "the relative rate of change of the dependent variable (here the frequency) is proportional to the rate of change of the independent variable (here the length)", which yield the Zipf-Alecseev's function y = cx a+bln (x) . In the unified model there are merely differences in the parameters, and the parameters themselves are part of a dynamic system displaying self-regulation. The most significance lies in that if we succeed in applying the formula to any level of linguistic entities, we arrive at an enormous simplification.
In this book ( [13] In this study, we will explore whether the text styles or measurement units of word length influence the value of a in Zipf-Alecseev's function or not. What is more, since the parameters are part of a dynamic system displaying self-regulation, the dependence of the parameter b on parameter a is also tested.
Specifically, the following questions will be explored in this study. 
Materials and Methods
In order to measure the word length in spoken Chinese and written Chinese, we built a dialogue text collection (spoken language) and a prose text collection (written language), with 20 texts respectively. The number of words in each text ranges from 726 to 3792. The spoken language texts come from a TV talk show We need to explain in detail here that, the word "汉语" (means Chinese) consists of two characters "汉" "语", and five components: "氵" "又" "讠" "五" "口". Since there are no natural boundaries between words, word segmentation is needed before measuring word length. Word segmentation involves the definition of the word, which is a difficult problem especially in Chinese. But it is not the issue we will discuss here, in the present investigation we segment words with unified standard. Firstly, we use the ICTCLAS, one of the best Chinese word segmentation software, to segment words automatically. Then we did the manual checking and corrected the errors. Table 1 and Table 2 show the number of characters and words tokens in each text.
After word segmentation, we developed a java program to measure word length. To measure the number of components of a word, we used a list consisting of 20902 characters (CJK Unified Ideographs) with numbers of strokes and components of each character. 1 We used Matlab 2012b to do the fitting work, and the goodness of fitting can be seen from the determination coefficients R 2 . As for the statistical comparisons, we used t-test through SPSS 19, and we set the significance level to 0.05 in this study.
Results and Discussions
Results of fitting Zipf-Alecseev's function to Chinese word length distributions. In this part we show the results of fitting Zipf-Alecseev's function to word length distributions of Chinese prose and dialogue texts, including the parameters and the determination coefficients R 2 . What is more, the dependence of the parameter b on parameter a is tested to see if Chinese word length distributions display any self-regulation. Table 3 presents the results of prose texts, the word length of which is measured in characters.
Using the data from Table 3 , the relation between the parameters a and b in Table 3 is visualized in Figure 1 . The existence of this link is a sign of self-regulation. Table 4 also presents the results of prose texts as in Table 3 , but the word length is measured in components.
The relationship between a and b in Table 4 is visualized in Figure 2 . The existence of this link is a sign of self-regulation. Table 5 displays the results of dialogue texts, and the word length is measured in components.
The relation between the a and b in Table 5 is visualized in Figure 3 . The existence of this link is a sign of self-regulation. Table 6 also presents the results of prose texts as in Table 5 , but the word length is measured in components.
The relation between the a and b in Table 6 is visualized in Figure 4 . The existence of this link is a sign of self-regulation.
It can be concluded from the above results that Chinese word length distributions can be modeled by the Zipf-Alecseev's function, and the dependence of the parameter b on parameter a is testified. It can be seen from Table 7 that the mean values of a (word length measured in characters) between prose and dialogue texts make no difference, and the T-test also verified that there is no significant difference. 
Parameters with Regard to Different Measurement Units and Text Styles

Comparisons between Different Text Styles 1) Character as the measurement unit
2) Component as the measurement unit
When using component as Chinese word length measurement unit, the comparison results are given in Table 8 . Table 8 displays the comparisons of parameter a (word length measured in components) in Chinese prose and dialogue texts, and the T-test result also shows no significant difference as in the case of Table 7 .
Comparisons between Different Measurement Units 1) Prose texts
As for prose texts, i.e. Written Chinese, when word length is measure in different units, the comparison of values of parameter a is displayed in Table 9 . It can be seen from Table 9 that parameter a has quite different values when word length is measured by different measurement units, and the T-test results
show that there is significant difference between them.
2) Dialogue texts
Then is the dialogue texts, i.e. Spoken Chinese, the comparison results are illustrated in Table 10 . Table 10 shows the results of comparisons between different word length measurement units, and it can be seen that the values of a are quite different.
The T-test result corroborates our observations.
Conclusions
Base on the analyses above, we conclude that:
1) The word length distributions of Chinese prose and dialogue texts can be modeled by Zipf-Alecseev's function y = cxa + bln(x).
2) The dependence of the parameter b on parameter a is testified, which means that the parameters in fitting Zipf-Alecseev's function to Chinese word length distributions display some self-regulation. 
